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1 | INTRODUCTION

1.1 | General Health Questionnaire and its

psychometric properties

| Andreas Hinz? | Carolyn Finck® | Jeremy Young®' | Elmar Brahler®* |

Abstract

While the General Health Questionnaire, 12-item version (GHQ-12) has been widely used in cross-
cultural comparisons, rigorous tests of the measurement equivalence of different language versions
are still lacking. Thus, our study aims at investigating configural, metric and scalar invariance across
the German and the Spanish version of the GHQ-12 in two population samples. The GHQ-12 was
applied in two large-scale population-based samples in Germany (N = 1,977) and Colombia
(N =1,500). To investigate measurement equivalence, confirmatory factor analyses were conducted
in both samples. In the German sample mean GHQ-12 total scores were higher than in the
Colombian sample. A one-factor model including response bias on the negatively worded items
showed superior fit in the German and the Colombian sample; thus both versions of the GHQ-12
showed configural invariance. Factor loadings and intercepts were not equal across both samples;
thus GHQ-12 showed no metric and scalar invariance. As both versions of the GHQ-12 did not
show measurement equivalence, it is not recommendable to compare both measures and to con-
clude that mental distress is higher in the German sample, although we do not know if the differ-
ences are attributable to measurement problems or represent a real difference in mental distress.

The study underlines the importance of measurement equivalence in cross-cultural comparisons.
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standard scoring (0011) and the corrected scoring method (0011 for
positive items and 0111 for negative items) (Rey, Abad, Barrada,
Garrido, & Ponsoda, 2014). Psychometric properties and especially
dimensionality of the GHQ-12 are still under debate. Although the

GHQ-12 was originally designed as a unidimensional measure, several

The General Health Questionnaire (GHQ) was first developed in 1972.
Since then it has been widely used as a screening instrument for minor
psychiatric morbidity, has been translated into many languages and
extensively validated in different populations (Goldberg & Williams,
1988; Werneke, Goldberg, Yalcin, & Ustun, 2000). Currently the 12-
item version (GHQ-12) has become the most popular version of the
scale because of its brevity. The GHQ-12 is composed of six positively
phrased items and six negatively phrased items. There are different
scoring methods for the GHQ-12, the 4-point-Likert scale (0123), the
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one-, two- or three-factor solutions have been found across different
studies (Werneke et al., 2000; Rey et al., 2014; Gureje, 1991; Kalliath,
O'Driscoll, & Brough, 2004; Picardi, Abeni, & Pasquini, 2001; Politi,
Piccinelli, & Wilkinson, 1994; Schmitz, Kruse, & Tress, 2001; Toyabe
et al.,, 2007; Vanheule & Bogaerts, 2005; Hankins, 2008a; Romppel,
Braehler, Roth, & Glaesmer, 2013). The impact of methodological
aspects on the factorial structure of the GHQ-12 has been discussed
in recent years (Rey et al., 2014; Hankins, 2008a; Romppel et al.,
2013). Different scoring methods substantially affect the model
estimation (Rey et al., 2014; Campbell & Knowles, 2007). Moreover,
there is some evidence for the impact of positively and negatively
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worded items on factorial structure (Hankins, 2008b; Ye, 2009). The
first two response categories of the 4-point-Likert scaled negatively
worded items (“not at all” and “not more than usual”) were supposed
to be ambiguous and seemed to generate some confusion for the
respondents. In contrast, the positively worded items have had
different response categories which seemed to be more appropriate
to distinguish frequency of symptoms. Hence, scoring method and
wording seem to intertwine and possibly influence the factorial
structure (Rey et al., 2014; Hankins, 2008a, 2008b).

Also, since the dimensionality and psychometric properties of the
GHQ-12 are still under debate, different factor solutions from the liter-
ature have been tested for the German version of the GHQ-12 in a
large-scale representative sample of the German general population
(Romppel et al., 2013). The confirmatory factor analyses (CFAs) revealed
best fit for the one-factor model including response bias on the nega-
tively worded items, according to Hankins (2008a). This finding further
supports the importance of methodological aspects for the dimensional-
ity of the GHQ-12. Additionally, the correlations of the two- and three-
factor models with external criteria did not substantially differ, and thus
these models lack substantial additional information. The superior one-
factor model showed good psychometric properties (e.g. a = 0.89,
item-total correlations in the upper range, response probabilities in the
medium range). Regarding the associations of the unidimensional scale
with several external criteria (e.g. Beck Depression Inventory [BDI],
Patient Health Questionnaire [PHQ-2], 36-item short form health sur-
vey [SF-36]), the German version of the GHQ-12 seems to be a useful
screening tool for the assessment of mental distress with a main focus
on depressive symptoms (Romppel et al., 2013).

The Spanish version of the GHQ-12 has received considerable
attention since the 1980s, and validation processes have been
reported with the general population in Spain (Rey et al., 2014; Gabriel
Molina, Rodrigo, Losilla, & Vives, 2014; Serrano-Aguilar et al., 2009;
Sanchez-Lopez & Dresch, 2008), and with specific population sub-
groups such as inpatients, women (Aguado et al., 2012), adolescents
(Padron, Galan, Durban, Gandarillas, & Rodriguez-Artalejo, 2012;
Lopez-Castedo & Fernandez, 2005) or users of medical facilities in
Peru (Gelaye et al., 2015), Chile (Araya, Wynn, & Lewis, 1992),
Colombia (Viniegras & Victoria, 1999) and Cuba (Villa, Zuluaga
Arboleda, & Restrepo Roldan, 2013), among other countries. To our
knowledge, there is no published effort regarding the validation of this
scale with the general population in Colombia. Authors generally agree
on the efficiency of the Spanish version of the GHQ-12 for the assess-
ment of general mental health (Viniegras & Victoria, 1999): they report
good internal consistency values (e.g. a = 0.89 in the Cuban study) but
also raise questions regarding the dimensionality of the scale.

1.2 | Cross-cultural measurement invariance

Culture affects people in a variety of psychological domains. The
impact of culture on symptom reporting in the context of mental disor-
ders plays an important role in cross-cultural research (Dere et al.,
2015; Glaesmer, Braehler, & von Lersner, 2012). In the comparison
of symptoms of mental disorders or other psychological variables
across different cultures or ethnic groups, we have to ensure that we

compare the same construct across the different groups. Using a

psychometric scale in different groups is based on the assumption that
the scale measures the same construct in every group (functional
equivalence). There is a general issue of measurement invariance,
meaning the equivalence of a measured construct in different groups
across cultures. The debate about cross-cultural research has long
been focused on the importance of functional equivalence or the
comparability of validity coefficients or optimum cutoff scores but
the development of measurement invariance tests and advanced sta-
tistical tools instigated more rigorous tests of measurement invariance
(Chen, 2008). Nowadays the most frequently used technique for test-
ing measurement invariance is multiple-group CFA (Chen, 2008).
There are three aspects of measurement invariance that can be
tested using CFAs (Dere et al., 2015; Chen, 2008). (1) Configural invari-
ance, as the most basic level of invariance, means that similar but not
identical factors are measured in the different groups. In this sense the
same items have to be associated with the same factors in each group,
but factor loadings can differ across groups. If configural invariance is
not met, the assessment instrument does not assess the same construct
across the different groups. (2) Metric invariance means that the factor
loadings of the different items are identical in the different groups, and
the unit of measurement is identical. This level of equivalence is
required to make meaningful comparisons of predictive relationships
across groups. (3) Scalar invariance tests whether an item has the same
point of origin (intercept) across different groups. This level is a
precondition for the comparison of group means (Chen, 2008).
The GHQ-12 has been applied in cross-cultural comparisons. For
instance, the World Health Organization (WHO) study of mental illness
in general health care applied the GHQ-12 as a screening tool in 15
centers with 10 different language versions around the world. Among
these 15 centers were two German centers (Mainz, Berlin) and one
center in a Spanish speaking country (Santiago de Chile). The optimum
thresholds for case definition varied substantially across different cen-
ters (Goldberg et al., 1997). Moreover, validity coefficients (sensitivity,
specificity, positive predictive value [PPV], receiver operating charac-
teristics [ROC]) were different across centers (Goldberg et al., 1997).
Since the cutoff scores to achieve optimum sensitivity and specificity
differ considerably (Goldberg, Oldehinkel, & Ormel, 1998), the applica-
tion of stratum-specific likelihood ratios were recommended instead of
fixed thresholds (Furukawa, Goldberg, Rabe-Hesketh, & Ustun, 2001;
Furukawa & Goldberg, 1999). In recent years innovative CFA-based
techniques had been implemented to test measurement invariance of
psychometric instruments. The majority of cross-cultural studies do
not check measurement equivalence of assessment instruments. From
a rigorous psychometric perspective, the results of such cross-cultural
studies are not reliable (Glaesmer et al., 2012; Chen, 2008). Although
there are some cross-cultural psychometric analyses for the GHQ-12
(Furukawa, Goldberg, Rabe-Hesketh, & Ustun, 2001; Furukawa &
Goldberg, 1999; Goldberg et al., 1997; Goldberg, Oldehinkel, &
Ormel, 1998), CFA-based analyses on measurement invariance of

the GHQ-12 are lacking to date: Thus, our study has two aims:

1. To investigate configural invariance by testing the factorial
structure of the GHQ-12 in a Colombian population sample and
to compare it with the findings from a German population sample
(Romppel et al., 2013).
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2. To investigate metric and scalar invariance across the German and
the Spanish version of the GHQ-12 in two large-scale population
samples.

2 | METHODS

21 |
211 |

This sample consisted of adult people (18 years and above) of the gen-

Subjects

Colombian population sample

eral population of Colombia. The research market company
“Brandstrat Inc.” conducted the interviews in the eight main cities of
Colombia: Barranquilla, Bogota, Bucaramanga, Cali, Cartagena,
Manizales, Medellin, and Pereira. Each Colombian city is divided into
barrios (quarters) with different mean socio-economic status (SES) of
the inhabitants (SES ranging from 1 = very low to 6 = very high) which
are characterized by the mean socio-economic level of the inhabitants.
The sampling procedure adopted in this survey assured that each stra-
tum (with corresponding barrios) was representatively included in the
sample. Within each barrio, the participants were randomly selected.
In case of non-response, another eligible participant from the same
stratum was asked. This technique yielded a stratum distribution in
the study sample identical with that of the general population. Due
to this procedure, the resulting sample can be assumed to be represen-
tative of the urban population of Colombia living in private houses.
Trained interviewers performed the survey. They asked eligible
participants to take part in the study, and in case of affirmation they
gave them a booklet with several questions and questionnaires and
asked them to fill them in. After finishing, the interviewers reviewed
the booklet for missing data and asked the people to complete the
guestionnaires in case of missing data (except household income).

A total of 2,372 people were contacted; ultimately, 1,500 people
responded (the fieldwork ended in March 2012) with complete data
sets (response rate of 63%). The interviewers did not obtain any
information in case of non-participation. Therefore, we have no data
on reasons of non-participation. The Ethics Committee at the
Universidad de los Andes approved the study, and informed consent
was obtained from all participants.

212 |

A representative sample of the German general population was

German representative population sample

selected with the assistance of a demographic consulting company.
The area of Germany was separated into 201 sample areas
representing the different regions of the country. Households of the
respective area and members of this household fulfilling the inclusion
criteria (age at or above 14, able to read and understand the German
language) were selected randomly by Kish-selection-grid technique.
The Kish-selection-grid-technique is aimed to sample individuals on
the doorstep among household residents. The system is devised so
that all individuals in a household have an equal chance of selection.
The sample is representative in terms of age, gender, and education.
A first attempt was made for 3,194 addresses, of which 3,108 were

valid. If not at home, a maximum of four attempts were made to

contact the selected person. Furthermore, 872 subjects (28.1%)
refused participation, 137 subjects (4.4%) were not reached after four
attempts, and 10 subjects (0.3%) refused participation because of
severe health problems. All subjects were visited by a study assistant,
informed about the investigation, and self-rating questionnaires were
presented. The assistant waited until participants answered all ques-
tionnaires and offered help if the meaning of questions was not clear.
A total of 2,066 people between the ages of 14 and 93 years agreed to
participate, completing the self-rating questionnaires in November and
December 2002 (participation rate: 66.5%). Of these, 25 subjects were
excluded from the following analyses because of incomplete data, and
another 64 participants under the age of 18 years were excluded with
respect to comparability of the samples. A dataset of 1,977 people is
included in this study. Table 1 gives an overview of the demographic
characteristics of both samples.

22 |

The GHQ-12 (Romppel et al., 2013; Schmitz, Kruse, & Tress, 1999) with
a 4-point Likert-scale (0123) was applied in a German and in a Colom-

Instruments

bian population sample. The total score of the GHQ-12 ranges from
0 to 36, with higher scores representing higher levels of mental distress.

A psychometric analysis of the German version has already been
published. The CFAs revealed a superior one-factor model with good
psychometric properties (e.g. internal consistency: a = 0.89; item-total
correlations in the upper range; response probabilities in the medium
range) (Romppel et al., 2013).

The Spanish version used corresponds to the original translation
(Munoz, Vasquez and Rodriguez, 1979, cited in Viniegras & Victoria,
1999). Sanchez-Lopez and Dresch (2008) reported an a value of 0.76
for their entire sample of 1,001 adults from the general population in
Spain. As reported earlier, authors in Latin America agree on the psy-
chometric qualities of the scale: a = 0.84 for a sample of patients in
Colombia (Villa et al., 2013) and a = 0.89 for a sample of working adults
in Cuba (Viniegras & Victoria, 1999). In the current study internal con-
sistency is a = 0.83.

2.3 | Statistical analysis

To test the configural invariance for the factorial structure of the GHQ-
12 in the Colombian sample, we mimicked the analytical approach
followed in a recent study in a German general population sample
(Romppel et al., 2013). Thus, we modeled CFAs according to five differ-
ent models that have been proposed, using maximum likelihood estima-
tion with robust standard errors in Mplus 6.1. Model 1 represents the
three-dimensional conception of the GHQ-12, with three latent vari-
ables (social dysfunction, anxiety/depression, and loss of confidence)
and six, four and two measured variables loading onto them. Since a
latent variable that is represented using only two indicators is locally
under-identified, an equality constraint on the two loadings associated
with the latent variable can be placed, following the recommendation
of Little, Lindenberger, and Nesselroade (1999). Model 2 depicts the
two-factor model, with two latent variables (social dysfunction and
anxiety/depression) and six measured variables loading onto each.

Model 3 also represents a three-dimensional conception, but with
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“cope”, “stress”, and “depression” as latent variables and four, three and
five measured variables. Model 4 represents the one-dimensional con-
ception of the GHQ, with all 12 items defined as indicators of a single
factor. Finally, we tested the unidimensional model described by
Hankins (2008a) as Model 5. In this model the GHQ-12 was modeled
as a measure of one construct, but with correlated error terms on the
negatively formulated items, modeling response bias. This model was
therefore identical to Model 4, but it contains correlations between
the error terms on the negative items. The construct reliability was cal-
culated for each factor as the squared sum of the standardized factor
loadings divided by the squared sum of the standardized factor loadings
plus the sum of the variance unexplained by the factor. The construct
reliability is a measure for the extent to which the indicators of a factor
share common variance; values greater than 0.7 indicate good reliabil-
ity. The average variance extracted (AVE) was calculated as the sum of
the squared standardized factor loadings divided by the sum of the
squared standardized factor loadings plus the sum of the variance
unexplained by the factor. The AVE is a measure of the extent to which
the variance in the indicators is accounted for by the factor; values
greater than 0.5 indicate good convergent validity. The Fornell-Larcker
ratio (Fornell & Larcker, 1981) is the ratio of the AVE of a factor and the
squared value of the highest correlation of this factor with another fac-
tor. A ratio smaller than one indicates good discriminant validity. As fit
indices of the models, the x2 value, the Comparative Fit Index (CFl),
the Tucker-Lewis Index (TLI), the root mean square error of approxima-
tion (RMSEA), and the standardized root mean square residual (SRMR)
are reported. A good fit is indicated by values larger than 0.95 for TLI
and CFI, and values smaller than 0.06 for RMSEA and smaller than
0.08 for SRMR (Hu & Bentler, 1999).

In a second step, we tested metric and scalar invariance, starting
with a free-baseline model in which only the parameters of a referent
item are constrained to be equal across the groups. First, we chose the
referent item by running constrained-baseline versus augmented
model comparisons for each item and identifying the item with the
highest loading on the common factor, following the suggestion of
Stark, Chernyshenko, and Drasgow (2006). Second, we compared the
free-baseline model with a nested model where all item loadings are
constrained to be equal across groups as a test for metric invariance.
Third, as a test for scalar invariance, we compared the free-baseline
model with a nested model where all item loadings and all item
intercepts are constrained to be equal across groups. Finally, to test
for partial metric invariance, we compared the free-baseline model
with nested models where one item loading at a time (in addition to
the referent item) is constrained to be equal across groups. All compar-
isons between baseline and nested models applied chi-square differ-
ence testing using the Satorra-Bentler scaled chi-square (Satorra &
Bentler, 2001). For the tests for partial metric invariance we used a
Bonferroni corrected critical p-value of 0.0045 (0.05/11; the total

number of tests was 11) to reach a nominal significance level of 5%.

3 | RESULTS

Table 1 gives an overview of the characteristics of the samples. The

German sample (Romppel et al., 2013) and the Colombian sample are

fairly representative of the general population of these countries in
terms of age and gender. The corresponding percentages of the
Colombian general population can be obtained from published census
data (Departamento Administrativo Nacional de Estadistica, DANE,
2012). The German sample has a higher mean age, higher household
income, and a higher educational level than the Colombian sample.
Of the German sample 53.2% (n = 1,052) and of the Colombian sample
51.7% (n = 776) are female. In the German sample mean total scores of
the GHQ-12 are higher than in the Colombian sample, and range is also
higher in the German sample (0-36 versus 0-29). Both in the German
and the Colombian sample women report higher total GHQ-12-scores

than men (see Table 1).

3.1 | Configural invariance

The dimensionality of the German version of the GHQ-12 has already
been investigated. Five different factor solutions have been tested
using CFAs in the German sample. The one-factor model, including
response bias on the negatively worded items according to Hankins
(2008a), showed superior fit (Romppel et al., 2013). To test configural
invariance of the German and the Spanish versions of the GHQ-12,
the five models were then tested in the Colombian sample. Table 2
shows the results of the factor analyses in the Colombian sample.
The model fit for Model 4 is inadequate. Model 3 seems unsatisfactory
because of low construct reliabilities and high Fornell-Larcker ratios
for two of the three factors. The factors “stress” and “depression” are
highly correlated (r = 0.95) and thus are hardly discriminable. While
Model 2 has a moderate fit, both Models 1 and 5 show a good fit, with
some fit indices slightly favoring the one or the other model. Because
Model 5 showed superior fit in the German sample and is among both
models with the best fit in the Colombian sample, it seems justifiably to
state configural invariance of the GHQ-12 in both samples.

3.2 | Metric and scalar invariance of the GHQ-12

Metric and scalar invariance were tested by comparing an
unconstrained (free-baseline) multiple group CFA model to nested
models in which (a) the item loadings (for metric invariance) and (b)
the item loadings and intercepts (for scalar invariance) were
constrained to be equal between the two groups. Item 5 was chosen
as the referent item in the models, because it had the highest loading
in a fully constrained model and an insignificant chi-square difference
test when allowing the parameters to vary. In the unconstrained multi-
ple group free-baseline model (Table 3), item 7 (“unhappy and
depressed”) shows the highest factor loading in the German sample,
while item 11 (“enjoy day-to-day activities”) shows the highest factor
loading in the Colombian sample. Taken as a whole, in the Colombian
sample, compared to the German sample, there are higher factor load-
ings for the positively worded items and lower factor loadings for the
negatively worded items. The global tests for metric invariance and
scalar invariance both fail with significant x* difference tests
(p < 0.001 for both tests) (Table 4). Thus, the factor loadings and inter-
cepts are not equal between the two groups. The results of the tests
for partial metric invariance (Table 4) point to the fact that the items

with loadings differing between the two groups are especially among
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TABLE 3 Results of multiple group confirmatory factor analysis (free-baseline model)

Unstandardized factor loadings

Intercepts

Colombian sample

German sample Colombian sample

Item German sample
1. Able to concentrate 0.794
2.Capable of making decisions 0.946
3. Face up to problems 0.717
4. Lost sleep over worry 1.099
5. Constantly under strain 1.000
6.Could not overcome difficulties 1.106
7. Unhappy and depressed 1.166
8. Loss of self-confidence 0.902
9. Thinking of self as worthless 0.853
10.Play useful part in things 0.633
11. Enjoy day-to-day activities 0.782
12. Reasonably happy 0.986

1.087 0.986 0.848
1.322 0.640 0.693
1.331 1.008 0.754
0.917 0.727 0.744
1.000 0.710 0.710
1.034 0.599 0.530
0.978 0.632 0.573
0.865 0.527 0.385
0.632 0.442 0.250
1.274 0.930 0.682
1.538 1.084 0.776
1.319 1.034 0.686

TABLE 4 Model fits of free and constrained models and tests of measurement invariance

Model X df standardized x? BIC CFI TLI RMSEA (90% Cl)  Ax*? Adf  p Value
Free-baseline 642.6 79 8.1 63067.7 094 0.90 0.06 (0.06-0.07)

Metric invariance ® 785.7 90 8.7 638150 0.92 0.89 0.07 (0.06-0.07) 149.2 11 p < .001
Scalar invariance © 1304.3 101 12.9 64490.4 0.87 0.83 0.08 (0.08-0.09) 764.4 22 p < .001
Partial metric invariance °

Item 1 649.7 80 8.1 63074.4 0.94  0.90 0.06(0.06-0.07) 6.7 1 .01
Item 2 650.2 80 8.1 63692.5 0.94  0.90 0.06(0.06-0.07) 7.5 1 .006
Item 3 669.5 80 8.4 63722.8 094 0.90 0.07(0.06-0.07) 314 1 <.001 *
Item 4 647.0 80 8.1 63684.3 0.94  0.90 0.06(0.06-0.07) 2.8 1 .095
Item 5 (reference item)

Item 6 645.6 80 8.1 63681.6 094 090 0.06(0.06-0.07) 0.3 1 .56
Item 7 647.7 80 8.1 63684.8 0.94  0.90 0.06(0.06-0.07) 3.5 1 .06
Item 8 644.4 80 8.1 63681.2 0.94  0.90 0.06(0.06-0.07) 0.2 1 .65
Item 9 648.9 80 8.1 63688.3 094 0.90 0.06(0.06-0.07) 5.6 1 .02
Item 10 671.7 80 8.4 637260 094 090 0.07(0.06-0.07) 34.1 1 <.001 *
Item 11 680.6 80 8.5 63738.3 0.93 0.89 0.07(0.06-0.07) 534 1 <.001 *
Item 12 651.4 80 8.1 63690.6 0.94 0.90 0.06(0.06-0.07) 9.2 1 .002 *

Note: BIC, Bayesian Information Criterion; CFl, Comparative Fit Index; TLI, Tucker-Lewis Index (non-normed fit index); RMSEA, root mean square error of

approximation; 90% Cl, limits of the 90% confidence interval for RMSEA.

2Satorra-Bentler scaled chi-square difference test against baseline model (first row).

bLoadings constrained to be equal.
“Loadings and intercepts constrained to be equal.

*p < 0.0045 (Bonferroni corrected significance level).

the positively worded items. Specifically, the items that have higher
factor loadings in the Colombian sample and lead to a significant x? dif-
ference test are item 3 (“face up to problems”), item 10 (“play useful
part in things”), item 11 (“enjoy day-to-day activities”), and item 12
(“reasonably happy”).

4 | DISCUSSION

Our study aimed at testing configural, metric and scalar invariance of
the German and the Spanish version of the GHQ-12 in two large-scale

population based samples.

Five common factorial models of the GHQ-12 were previously
tested using CFAs in the German population sample. In these analyses
a one-factor-model including response bias on the negatively worded
items showed the best fit (Romppel et al., 2013). To test configural
invariance of the German and the Spanish version of the GHQ-12,
we repeated this analytical approach in the Colombian sample. There-
fore the five different factorial models were tested. Finally, the one-
factor-model, including response bias on the negatively worded items
according to Hankins (2008a), was chosen because it was one of two
models with comparable good fit. Thus we can state the configural
invariance of the German and the Spanish version of the GHQ-12,
which implies that both versions of the GHQ-12 have a comparable
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factorial structure. Comparable results concerning the factor structure
of the Spanish version of the GHQ-12 have been found by some stud-
ies (Rey et al., 2014; Gabriel Molina et al., 2014; Aguado et al., 2012),
while other studies have reported a multidimensional factor structure
(Sanchez-Lopez & Dresch, 2008; Padron et al., 2012; Gelaye et al.,
2015).

To test metric and scalar invariance for the German and the Span-
ish version of the GHQ-12, multiple group CFA with item loadings (for
metric invariance) and item loadings and intercepts (for scalar invari-
ance) were constrained to be equal in both groups. Overall we found
higher factor loadings for the positively worded items and lower factor
loadings for the negatively worded items in the Colombian sample
compared to the German sample. Factor loadings and intercepts were
not equal across both groups. Thus the German and the Spanish ver-
sion of the GHQ-12 show no overall metric and scalar invariance.
The test for partial metric invariance points to the fact that the factor
loadings differ especially for the positively worded items, and that
these differences specifically contribute to the lack of metric invari-
ance. Although both versions of the GHQ-12 show configural invari-
ance and seem to measure the same construct, metric and scalar
invariance are lacking. Thus the unit of measurement is not identical,
and the point of origin is not the same. Thus from a psychometric per-
spective a comparison of group means has to be unjustifiable (Chen,
2008). In the Colombian sample the factor loadings for positively
worded items are higher and for negatively worded items are lower
than in the German sample. It seems as if the Colombians respond to
a more positively connoted construct (“The glass is half full’) and the
Germans respond to a more negatively connoted construct (“The glass
is half empty”). In this sense the different patterns in the factor load-
ings seem to represent a culturally caused difference. Wording effects
are a well-documented phenomenon in psychometric evaluations, and
the importance of positively and negatively worded items of the
GHQ-12 has been investigated before (Hankins, 2008b; Ye, 2009;
Wang & Lin, 2011). The wording effect means that a positive or
negative formulation of items influences interpretation of these items
and the response of the participants. Our study reveals configural
invariance referring to the unidimensional model with response bias
on the negatively worded items according to Hankins (2008a), but
metric invariance is lacking with a focus on the factor loadings of the
positively and negatively worded items. Therefore, wording seems
not only important for the factorial structure and configural invariance
but also for metric invariance. Similar problems with combining posi-
tive and negative items have been reported before (e.g. Solis Salazar,
2015; van Sonderen, Sanderman, & Coyne, 2013), that seem to out-
weigh the possible advantages. In addition, there exists evidence that
negatively worded items are interpreted differently cross-culturally
(e.g. Schmitt & Allik, 2005). This seems to plea for the avoidance of
wording differences (positive versus negative) in the construction of
psychometric instruments - not only in cross-cultural settings.

Even though our study is based on two large-scale population
based samples, some critical points with respect to representativeness
and comparability have to be mentioned. The German sample was col-
lected similarly in rural and urban areas and is representative for age
and gender for the entire adult population living in private households

in Germany. In contrast, the Colombian sample was collected in eight

main cities of Colombia and is representative for the urban Colombian
population, but might not sufficiently represent the rural population. In
Colombia most people live in urban areas, but the underrepresentation
of rural areas might cause bias, and the generalizability of the results
might be a matter of debate.

Nevertheless, the results clearly show that a critical analysis of
measurement invariance is essential in order to avoid prematurely
interpreting mean differences between groups as an indicator of
different levels of mental distress.
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